Proliferating effects of the flavonoids daidzein and quercetin on cultured chicken primordial germ cells through antioxidant action.
Primordial germ cells (PGCs) are undifferentiated pluripotent stem cells, whose proliferation is influenced by many internal and external factors. In the present study, a PGC-somatic cell co-culture model was established to evaluate effects of the flavonoids daidzein (DAI) and quercetin (QUE) on proliferation of PGCs from embryonic chickens. PGCs were isolated from the germinal ridge of 3.5-4day embryos and cultured in 5% fetal calf serum (FCS)-supplemented Medium 199. PGC subculture was carried out on chicken embryonic fibroblast feeder (CEF) or follicular granulosa cell feeder (GCF) layers. The subcultured PGCs were challenged with flavonoids alone or in combination with a reactive oxygen substance (ROS)-producing system on CEF for 48h. The results showed a better supporting effect of CEF than GCF. Flavonoids (1microg/ml) significantly promoted PGC proliferation, which could be markedly inhibited by ROS. The oxidative damage by ROS was further manifest by decreased superoxide dismutase activity and glutathione levels. In addition, activation of protein kinase A (PKA) by forskolin significantly stimulated PGC proliferation, but PKA inhibitor H89 inhibited the proliferating effects induced by DAI and QUE. These results indicated that cultured PGCs respond to exogenous agents on proliferation and that antioxidant flavonoids could restore the intracellular antioxidant system and promote PGC proliferation via their antioxidant action involving the PKA signaling pathway.